The evolution of animal colouration is importantly driven by sexual selection operating on traits used to 2 transmit information to rivals and potential mates, which therefore, have major impacts on fitness.
In order to test for the reliability of both sampling procedures (described above) separately, we 167 calculated the repeatability for colour variables in the four patches for the different procedures according 168 to Lessells and Boag [43] , Senar [52] and Quesada and Senar [39] . Repeatabilities were computed from 169 the mean squares of ANOVA on three repeated measures per individual. Both in field and lab procedures, 170 the second and third measurements were made after removing the reflection probe/light source and the 171 black pointer on top of it and placing it again on the colouration patch. IV took all the measurements.
172
Once we calculated the "within-method" repeatabilities, i.e., the repeatabilities for each sampling 173 method, we averaged the three measurements per patch per individual and assessed the "between-174 method" repeatability, i.e. the repeatability of measurements across procedures, but this time the ANOVA 175 was carried out on two repeated measures per individual, one from the field and another one from the lab.
176
We repeated this process for both 2009 and 2010 data separately.
178

GLMM-based method
179
We used a modified version of the R function R.Anson, which is itself a modification of rpt.remlLMM 180 function [41] . We fitted two random-effect terms (individual identity and year) in our linear mixed-effects 181 models, and calculated the adjusted repeatability estimate as: 
186
In order to have a general idea of repeatability for each patch, we included all the colour variables in a All the statistical analyses were carried out using R [54, 55] . 
203
Our field study did not involve any endangered or protected species. The specific locations of the study 204 are provided as supporting material.
205
Birds were caught using mist nets under licence (AMcG BTO A licence Holder No.4947).
207
Results
208
ANOVA analyses
209
In 2009, when including the whole spectrum in the analyses, measuring plumage colouration in the lab 210 proved to be a reliable method. Brightness, UV chroma, chroma and hue latitude and longitude being 211 highly repeatable for all the patches, and hue latitude in the throat being less repeatable (r i =0.418, 212 F 21,44 =3.157, P=0.01; Table 1 ). The method of measuring the plumage colouration in the field (in three 213 different points, covering a wider area of each patch) was also quite consistent but with overall lower 214 values of repeatability, although still reasonably high, for all the variables and patches, being especially Table 1 ).
217
When including only the visible part of the spectrum in the analysis, overall repeatability declined. The
218
lab method again proved to be the most reliable, with high values of repeatability for brightness and 219 chroma in all the patches. The field procedure was moderately repeatable for belly and throat, but showed 220 low repeatability for brightness in the breast (r i =0. 36 
233
In 2010, when including the whole spectrum in the analyses, repeatability measurements in the field
234
(taken approximately in the same point within each patch) yielded considerably higher results than in apart, as here repeatability was not significantly different from zero no matter the spectrum range we and vent were significant except for the belly when including the whole spectrum (r i =0.189, 95%CI=0, 290 0.415, P=0.069), but it became significant and higher when only the visible spectrum was included in the 291 analyses (r i =0.503, 95%CI=0.281, 0.667, P<0.0001, Fig. 3 ). 
303
A potential explanation for our findings is that the throat patch is smaller and much darker than the rest 304 of the patches. The feathers of the throat patch are also considerably smaller. Therefore, it is often quite 305 difficult to obtain a reliable reflectance measurement with such a limited amount of photons reaching the 306 spectrophotometer probe. Also, it is more difficult to create a "plumage patch" in the lab with a feather estimate the overall repeatability within each patch for both methods separately and across methods.
355
The possibility of calculating adjusted repeatabilities by including year as a random factor, together with 
369
Finally, thanks to the use of the GLMM-based method, we could calculate confidence intervals, useful
Our results suggest that collecting feathers from live animals and assessing colouration in the lab is a 387 better approach for measuring plumage ornamentation in order to gain repeatable and reliable results 388 compared to direct measures on live birds in the field. In addition, since it is easier on equipment and 389 minimises the length of time birds need to be handled (minimising the stress levels inflicted on them),
390
feather sampling would appear to be the best method available.
391
In addition, from a statistical point of view, our results support the superiority of the GLMM-based method 392 [41] for repeatability calculation, as it enables random factors to be accounted for and can calculate 393 adjusted repeatability values, which are more accurate than those calculated using other (e.g., ANOVA) 394 methods and increase the power of the tests. The reduction in the number of variables gives us a general,
395
patch by patch overview of the problem being studied, and the confidence intervals allow us to test the 396 reliability of our own repeatability estimates.
397
Finally, we have also shown that it is important to check for the effect that the UV part of the spectrum 398 could be exerting on repeatability calculations, as the capability of the plumage to reflect the UV light could 399 have different biological implications in different plumage patches. 
401
